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ABSTRACT: 

PROBLEM TO BE SOLVED: To hold uniformly a sht clearance precision in 
applicating operation by a method wherein when a slide hopper type coating 
apparatus or the like is assembled, its component, for example, a block of a 
coater die, a width control plate, a side plate or the like are made a state of 
being insulated at the same temperature as an applicating condition temperature 
and assembled . 

SOLUTION: For a coater die 1 , in order to form pockets 5A, 5B for sending 
uniformly coating liquid into slits 7A, 7B for feeding the coating liquid 
uniformly in a width direction, blocks 1A to 1C are assembled by fastening with 
a nut by passing an assembling bolt 4A through a fastening hole 4 formed 
thereto. Further, warm water feed holes 6A to 6C for keeping temperature are 
provided to respective blocks 1 A to 1C. In the case where such the coater die 
1 is assembled, respective components of an coating apparatus before assembling 
are made a state of being insulated at the same temperature as an applicating 
condition temperature and assembled . Thereby, a sjjt clearance in applicating 
operation is enabled to be precisely maintained, and uniformization of a film 
thickness distribution in the coating width direction is achieved. 
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ABSTRACTED-PUB-NO: JP2000176343A 
BASIC-ABSTRACT: 

NOVELTY - The coater has blocks, attachment bolt, width regulation board and 
side plate which are maintained at the coating temperature. Slit interval 
accuracy at the time of coating, is.maintained^uniformlyby-the^pressure 
reduction jftamber (1 | j ) ^arrang ed in the vicinity of coating, position . 

DETAILED DESCRIPTION - Heat insulation for coater is also performed by the 
pressure reduction chamber. An INDEPENDENT CLAIM is^also included for the heat 
retention method which involves retaining the temperature.of component of 
coater to coating temperature. At the tim^of operation of coater, slit 
frftervaraccuracy is maintained uniformly. The retention temperature of coater 
is plus or minus 5_deg7 *C or less th^ ~~ 
remperature'difference between wash water and coater is maintained within plus 
orminus5deg. C. 

USE - For photosensitive film, photographic paper, magnetic recording tape. 

ADVANTAGE - As slit interval accuracy is maintained uniformly, during the 
coating process, even when different components having different thermal 
expansion coefficient are used for coating, thickness of film distributed in 
the surface is maintained uniformly in a reliable manner. Width rate of flow 
distribution is maintained uniformly as pressure reduction chamber is provided 
in the vicinity of coating position. As heat insulating material is interposed 
between pressure reduction chamber and coater, continuous coating operation is 
enabled. 

DESCRIPTION OF DRAWING(S) - The figure shows the side view of coater. 
Pressure reduction chamber 1 1 



11/2/05, EAST Version: 2.0.1.4 



CHOSEN-DRAWING: Dwg.7/14 

TITLE-TERMS: DIE COATING PHOTOSENSITISER FILM RECORD TAPE PRESSURE REDUCE 
CHAMBER MAINTAIN SLIT INTERVAL ACCURACY UNIFORM TIME COATING 

DERWENT-CLASS: G06 P42 P83 T03 

CPI-CODES: G02-A05B1; G06-E04; 

EPI-CODES: T03-A02A1; 

SECONDARY-ACC-NO: 

CPI Secondary Accession Numbers: C2000-15451 1 
Non-CPI Secondary Accession Numbers: N2000-383526 



11/2/05, EAST Version: 2.0.1.4 



JP,2000-176343,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The coater characterized by attaching a block, the attachment bolt, width-of-face regulation 
plate, and side plate of the coating-machine dice which is the component part by changing into the 
condition of having kept it warm to spreading condition temperature and this temperature, and holding 
the slit gap precision at the time of spreading operation at homogeneity in a slide hopper mold coater or 
an extrusion-die coater when attaching this coater. 

[Claim 2] The coater characterized by foFheat insulation processing being made to said coating-machine 
dice by the reduced pressure chamber attached in a slide hopper mold coater or an extrusion-die coater 
near the spreading location of the coating-machine dice which constitutes this coater, and holding the slit 
gap precision at the time of spreading operation at homogeneity. 

[Claim 3] the reduced pressure chamber which a block , the attachment bolt , the width of face 
regulation plate , and the side plate of the coating machine dice which be the component part when 
attach this coater in a slide hopper mold coater or an extrusion die coater change into the condition kept 
it warm to spreading condition temperature and this temperature , be attach , and be attach near the 
spreading location be the coater which characterize by for heat insulation processing to be make and to 
be hold at a homogeneity the slit gap precision at the time of spreading operation . 
[Claim 4] the incubation attachment approach of the coater characterize by attach in the approach a slide 
hopper mold coater or an extrusion die coater should grapple , by change into the condition of having 
keep it warm to spreading condition temperature a block , the attachment bolt , width of face regulation 
plate , and side plate of the coating machine dice which be the component part of this coater , and hold 
the slit gap precision at the time of operation of said coater at homogeneity . 

[Claim 5] The incubation attachment approach of the coater characterized by performing heat insulation 
processing to the reduced pressure chamber prepared near the spreading location of the coating-machine 
dice which constitutes this coater in the approach a slide hopper mold coater or an extrusion-die coater 
should grapple to said coating-machine dice, and holding the slit gap precision at the time of operation 
of said coater at homogeneity. 

[Claim 6] the incubation attachment approach of the coater characterize by to perform heat insulation 
processing with the reduced pressure chamber which attached by change into the condition kept it warm 
to spreading condition temperature a block , the attachment bolt , the width of face regulation plate , and 
the side plate of the coating machine dice which be the component part of this coater in the approach a 
slide hopper mold coater or an extrusion die coater grapple , and be prepared near the spreading 
location , and to be hold at a homogeneity the slit gap precision at the time of operation of said coater 
[Claim 7] The incubation temperature of said component part in a coater according to claim 1 or 3 is a 
coater characterized by being the spreading condition temperature of less than **5 degrees C. 
[Claim 8] Said incubation temperature of said component part in the incubation attachment approach of 
a coater according to claim 4 or 6 is the incubation attachment approach of the coater characterized by 
being the spreading condition temperature of less than **5 degrees C. 

[Claim 9] The coater according to claim 1, 2, 3, or 7 characterized by holding the temperature gradient 
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of the temperature and the coating machine of coating-machine wash water other than the coating liquid 
which lets water flow to a coater at the time of spreading preparation or spreading termination, reader 
water, etc. within **5 degrees C. 

[Claim 10] The method of application characterized by applying using a coater according to claim 1, 2, 
3, 7, or 9. 

[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention applies various liquid spreading constituents to the band-like 
base material which carries out continuation transit, and relate sJ:o the slide hopper mold coater used as 
equipment which manufactures the film for photosensitive material, printing paper, a magnetic- 
recording tape, etc. or an extrusion-die (extrusion) coater. and its assembly approach. 
[0002] 

[Description of the Prior Art] Conventionally, as for spreading of photosensitive material, the slide 
hopper mold coater is used widely, and it is made to flow down the coating liquid for each class which 
flowed out of each slit along an inclination slide side, and this equipment is applied, making a bead form 
from the edge of a slide side to a base material. Hoieover^an^extmsio^^ 

j5xtmdingxoatingJiquid~and-mala^ base material not using a slide 

.side. 

[0003] As the method of application, there is an approach currently indicated by JP,33-8977,B (others 
[ coating machine / slide ]), JP,48-8459,B (extrusion coating machine), JP,49-35447,B (curtain coating 
machine), etc., for example. 

[0004] The above-mentioned coater has a pocket for extending at **** in the feed hopper which 
supplies combination and coating liquid for a b^ock and plate of two or more coating-machine dices, and 
a coater, and has the slit for breathing out coating liquid from a pocket further. 

[0005] Moreover, since gelatin is generally used as a binder, in order to prevent gelation, photosensitive 
material circulates warm water inside a coater, and is usually kept warm by about 25-50 degrees C. 
Usually, by pouring incubation water with the passage of one to 2 (or more than it) book to **** of each 
coating-machine dice for incubation, the coater is kept warm. Moreover, it is similarly kept warm by 
about 25-50 degrees C, and the liquid supplied is also supplied to the coating machine. 
[0006] As the quality of the material of a coating-machine dice, a precipitation-hardening system, 
austenite, martensitic stainless steel and a heat-resistant alloy, super-steel, and other titanium-alloy and 
industrial use steel materials are contained. 
[0007] 

[Problem(s) to be Solved by the Invention] Although it is that an important thing acquires uniform 
spreading distribution with a coater, and it is fundamentally controllable by the spreading rate and the 
speed of supply of coating liquid in it, spreading distribution, i.e., thickness distribution, of a base 
material of the transit direction, the place depended on slit gap precision is large, crosswise spreading 
distribution, i.e., thickness distribution, it needs for t he sli t gap of a coating machine to be uniform in 
order to equalize distribution, and is important. ^ ^~ ~ 

"[0008] However, in spreading of photosensitive material, before usually-applyin g by doin g an 
attachment activity under ordinary temperature, it is used, c arrying out a temperature up. When the slit 
"gapTof a coat er was^bsejyed,, even if fee slit ga p immediately after anlTttacKm^t^ tivit ywas uniform; 
sufficient precision was not, .acquired-after actually carrying out the temperature up of the temperature of 
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a coating macMne-to the-operating-status-o£a-eoater. 

[0009] Moreover, although it is introducing that JP,5-4066,A covers a coater with a heat insulator in 
order to prevent the ingredient deformation by the temperature distribution of a coater, sufficient 
effectiveness is not acquired in thin film spreading in recent years and multistory spreading of ten or 
more layers. 

[0010] Furthermore, although controlling a thermal shock (heat shock) by the temperature rise of about 
2 degrees C carried out slowly in 1 hour, and maintaining slit gap precision as a warm up procedure of a 
coater is known, sufficient effectiveness is not acquired when the coefficients of thermal expansion of 
the components which constitute a dice differ. Even when the quality of the materials of the components 
which constitute a coater differ, therefore thermal expansion differs, the invention in this application 
maintains the slit gap at the time of spreading operation with a sufficient precision, and sets it as the 1st 
technical-problem purpose to attain equalization of spreading width direction thickness distribution. 
[001 1] Furthermore, although it already said that it is important as a function of a coater to make flow 
rate distribution of **** uniform In the method of application which attaches and uses a reduced 
pressure chamber for a coating-machine dice in a slide hopper mold coater and an extrusion-die coater 
Since a slit gap may become an ununiformity by **** and a problem may be caused to flow rate 
distribution by heat deformation of the dice after operation of spreading is started, it sets it as the 2nd 
technical-problem purpose that slit spacing of a coating machine is maintained with a sufficient 
precision by homogeneity also in such a case. 

[0012] Furthermore, in actual production, although changed to another coating machine for every 
spreading form, in that case, a coater is made to stand by in ordinary temperature, and the temperature 
up of it is carried out again, and it is used to predetermined temperature before spreading for the second 
time till the next spreading. When using it, exchanging two or more coaters especially, an waiting coater 
awakes to ordinary temperature once, and has the need of keeping it warm again before spreading 
initiation. Moreover, although wash water washes or the reader water for water seal is used for before 
the next spreading initiation, since the solution temperature is low compared with coating liquid, it is 
keeping the coating machine warm again before spreading initiation. Also when such, the precision of 
slit spacing collapses and spreading distribution becomes an ununiformity. Then, it sets it as the 3rd 
technical-problem purpose that the invention in this application maintains a slit gap with a sufficient 
precision also in such a case, and attains equalization of **** flow rate distribution to it. 
[0013] 

[Means for Solving the Problem] This purpose is attained by any of following technical means (1) - (10) 
they are. 

[0014] (1) The coater characterized by attaching a block, the attachment bolt, width-of-face regulation 
plate, and side plate of the coating-machine dice which is the component part by changing into the 
condition of having kept it warm to spreading condition temperature and this temperature, an d holding 
t he slit gap precision at the time of spreading operation at homogeneity in a slide ho p per mold coater or 
an extr usion-die coater when at tachi ng this coa ter. 

~[0015]~(2) The coater characterizecfby for heat insulation processing being made to said coating- 
machine dice by the reduced pressure chamber attached in a slide hopper mold coater or an extrusion-die 
coater near the spreading location of the coating-machine dice which constitutes this coater, and holding 
the slit gap precision at the time of spreading operation at homogeneity. 
[0016] (3) the reduced pressure chamber which a block , the attachment bolt , the width of face 
regulation plate , and the side plate of the coating machine dice which be the component part when 
attach this coater in a slide hopper mold coater or an extrusion die coater change into the condition kept 
it warm to spreading condition temperature and this temperature , be attach , and be attach near the 
spreading location be the coater characterize by for heat insulation processing to be make and to be hold 
at a homogeneity the slit gap precision at the time of spreading operation . 

[0017] (4) the incubation attachment approach of the coater characterize by attach in the approach a 
slide hopper mold coater or an extrusion die coater should grapple , by change into the condition of 
having keep it warm to spreading condition temperature a block , the attachment bolt , width of face 
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regulation plate , and side plate of the coating machine dice which be the component part of this coater , 
and hold the slit gap precision at the time of operation of said coater at homogeneity . 
[0018] (5) The incubation attachment approach of the coater characterized by performing heat insulation 
processing to the reduced pressure chamber prepared near the spreading location of the coating-machine 
dice which constitutes this coater in the approach a slide hopper mold coater or an extrusion-die coater 
should grapple to said coating-machine dice, and holding the slit gap precision at the time of operation 
of said coater at homogeneity. 

[0019] (6) the incubation attachment approach of the coater characterize by to perform heat insulation 
processing with the reduced pressure chamber which attached by change into the condition kept it warm 
to spreading condition temperature a block , the attachment bolt , the width of face regulation plate , and 
the side plate of the coating machine dice which be the component part of this coater in the approach 
that a slide hopper mold coater or an extrusion die coater grapple , and be prepared near the spreading 
location , and to be hold at a homogeneity the slit gap precision at the time of operation of said coater 
[0020] (7) The incubation temperature of said component part in a coater given in (1) term or (3) terms 
is a coater characterized by being the spreading condition temperature of less than **5 degrees C. 
[0021] (8) Said incubation temperature of said component part in the incubation attachment approach of 
a coater given in (4) terms or (6) terms is the incubation attachment approach of the coater characterized 
by being the spreading condition temperature of less than **5 degrees C. 
[0022] (9) A coater given in (1), (2), (3), or (7) terms which are characterized by holding the 
temperatur^r^ient of the^tempera of co ating-mac hine wash water other 

than the coating liquid which lets water flow to a coater at the time of sp reading prepa ration or spreading 

[0023] (10) The method of application characterized by applying to (1), (2), (3), (7), or (9) terms using 
the coater of a publication. 

[0024] Examination of this invention person showed that each part article which constitutes an after [ a 
temperature up ] coater deformed delicately by different thermal expansion for every quality of the 
material, distortion arose as a result, and the precision of a slit gap deteriorated. 
[0025] And although many materials are adopted as described above as a material of a coating-machine 
dice, it is a usual state to use a commercial item, consequently the bolt which attaches it serves as the 
different quality of the material from the body of a coater. The object of the quality of the material 
which is different similarly about circumference components, such as a **** regulation plate, is used in 
many cases. 

[0026] Moreover, although it can imagine easily seting the thermal expansion after a temperature up 
constant, and attaining equalization of slit precision by seting constant further thermal expansion of a 
material of the bolt which attaches the body of a dice and dice which constitute a slit, and the 
components over between coating-machine dices, and using the same material It is difficult to carry out, 
also in order to be necessarily unable to say that it is the optimal but to maintain ****** quality, since a 
bolt is manufactured as a custom-made item or making the same as that of a dice material the quality of 
the material to the width-of-face regulation which regulates a spreading edge has also affected the 
function of width-of-face regulation in many cases. 

[0027] It is the configuration of a technical means (1), (4), (7), or (8) which solved said 1st technical 
problem, without also receiving the constraint on such the quality of the material. 
[0028] Moreover, there is a reduced pressure chamber as a key factor which gives heat deformation of a 
coating-machine dice, and it was confirmed by this invention person that a reduced pressure chamber 
has a large temperature change in front of spreading and in spreading. That is, it turned out that a 
temperature change affects the body of a coating-machine dice, and leads to the ununiformity of flow 
rate distribution. Just it is inadequate although a means (incubation water, heater) to keep it warm on a 
reduced pressure chamber body may be attached as a means stabilized thermally. In the mass 
production, **** flow rate distribution was able to be made into homogeneity by insulating between the 
body of a coating-machine dice of a coater, and reduced pressure chambers by the configuration of a 
technical means (2), (3), (5), (6), or (8) also in such a case, in order to solve the 2nd technical problem of 
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the invention in this application. 

[0029] Furthermore, in actual production, although changed to another coating machine for every 
spreading form, in that case, a coater is made to stand by in ordinary temperature, and the temperature 
up of it is carried out again, and it is used to predetermined temperature before spreading for the second 
time till the next spreading. When using it, exchanging two or more coaters especially, an waiting coater 
awakes to ordinary temperature once, and has the need of keeping it warm again before spreading 
initiation. Also when such, it turned out that a problem comes to arise for slit precision. Furthermore, 
when washing a coater at the time of spreading termination, and when the temperature change of a 
coater from immediately after spreading to just before the next spreading was followed, and carrying out 
water seal of the inside of the coating machine in front of spreading, it turned out that there is a 
temperature change greatly. It turned out that it is the effect by the reader water used when carrying out 
water seal of the inside of a coating-machine dice before the cause of this temperature change supplies 
the wash water and coating liquid which are used at the time of washing. Thus, in order to solve the 3rd 
technical problem of this invention, it is the configuration of a technical means (9) which was coped 
with by maintaining immediately after [ from ] spreading termination to the next spreading initiation to 
temperature always equivalent to the spreading condition of a stationary. 
[0030] 

[Example] The example of this invention is explained using drawing. 

[003 1] Drawing 1 is the perspective view showing typically the e lement with which the coatin g- machine 
dice of e ach exam ple o f this invention is concerned. In order to form the pock ets 5A and 5B which s end 
iifcoating liquid smoothly at homogeneity in the slits, ?A,and^7B which , suppj^cpating liquid^to jl_ wiclth 
direction at homogeneity, the width-of-face specification-part material 9, and this slit, the coating- 
machine dice 1 concludes attachment bolt 4A to the bolting hole 4 of Blocks 1 A, IB, and 1C by through 
nut 4B, and is attached to it. Moreover, the warm water feed holes 6A, 6B, ^d.6C. fQrancubation.are- 
formed in each blocksj A IB, and 1C. Multistory spreading ( here double spreading) is made by this. 
AltKougli not illustrated, the coating liqu id feed ho pper is prepar ed in each above-mention ed poc ket. The 
^test of the following"example"l"of *a comparison and an example 1 was performed using this coating- 
machine dice 1 . 

[0032] In addition, 1000mm and the setting slit gap of the coating-machine width of face of the coating- 
machine dice 1 are 200 micrometers, and the quality of the material and the coefficient of thermal 
expansion of each part material of a coating machine are shown in the next table 1 . 



[0033] 
Table 1] 




ttff 






sss:*'j y naps 




SUS630 


10.6X1 0~ 8 








SUS304 


17.3X1 0" B 


1000mm 


200 fi m 




SUS304 


17.3X1 0~ 6 







[0034] The result of having put the component part of the coater before attaching example of 
comparison 1 on the room temperature (ordinary temperature) of 24 degrees C gently, having attached in 
the condition that the temperature of each part article is stable to the same temperature as a room 
temperature, and having measured distribution of a slit gap in the condition is shown in the graph of 
drawing 2 . The result of having measured the distribution of a slit gap at the time of carrying out the 
temperature up of the coater (coating-machine dice) to the same temperature of 40 degrees C as the 
coating liquid temperature of spreading operating status and flow rate distribution of **** is shown in 
the graph of drawing 3 and drawing 4 . 

[0035] Jn the exam ple 1 of example 1 comparison, it differs and the slit gap at the time of havin g 
attached ea ch part article, and attaching, after warming in the te mperature same in front of 40 degrees C 
Us-the coatinglliquicl^f spreading operating status, and the check result of ^^floW rate distribution arr 
shown. ^ - 
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[0036] The structure of a coating-machine dice is the same as the thing of the example 1 of a 
comparison, and the quality of the material and coefficient of thermal expansion of it are also the same 
as that of the thing of the example 1 of a comparison. 

[0037] In fact, as temperature before attachment of each part article, to spreading condition temperature, 
althougKTt is more gogaif w 

c^^d"B>n:KF^^"where temperature of ** each component part is made into less than **5 degrees C, 

and the case where perform ** temperature management carefully and ifcarries out as less than **2 

degrees C. A result is shown in the graph of drawing 5 R> 5 and drawing 6 . 

[0038] It turns out that it can continue while the variation in each slit gap after temperature up 

attachment of components and the variation of the flow rate distribution by spreading operating status 

have been low. Moreover, the direction where the temperature gradient is managed within **2 degrees 

C from less than **5 degrees C is also known by that variation decreases more. 

[0039] Example of comparison 2 drawing 7 is the side elevation of the coater with which the reduced 

pressure chamber 1 1 was attached in the coating-machine dice 1 explained by drawing 1 , and set to a 

spreading location and retreat were enabled. The quality of the material and the dimension conditions of 

the coating-machine dice 1 were made the same as what was shown in Table 1 . 

[0040] However, in the method of application which uses the coater which attached the reduced pressure 
chamber for such a slide hopper mold coater and an extrusion-die coater, it turned out that a slit gap 
becomes an ununiformity by **** and a problem is caused to flow rate distribution by heat deformation 
of the coating-machine dice 1 after operation is started. The result becomes like the graph of drawing 8 . 
[0041] That is, there is a reduced pressure chamber as a key factor which gives this heat deformation, 
and it was confirmed that the temperature change spreading before and under spreading has a large 
reduced pressure chamber. It turned out that this change affects the body of a dice and leads to the 
ununiformity of flow rate distribution, although a means (incubation water, heater) to keep it warm on a 
reduced pressure chamber body may be attached as a means stabilized thermally - so much - coming 
out — it turned out that it is inadequate. 

[0042] As shown in example 2 drawing 9 , when it applied on the same conditions as the example 2 of a 
comparison using the coating-machine dice 1 of the conditions of Table 1, and the coater which made 
connection of the reduced pressure chamber 1 1 through the heat insulator 15, the result as shown in the 
graph of drawing 10 was obtained. That is, the reduced pressure chamber 11 of the phenomenon in 
which **** flow rate distribution changes with time amount was lost, without affecting the temperature 
of the coating-machine dice 1, even if it carried out thetemperature fall. That is, a result when a heat 
insulator 15 is not put into the reduced pressure chamber 1 1, as shown in the following table 2 was 
brought, and when it equipped with a heat insulator 15, the result as shown in the following table 3 was 
obtained. In addition, the temperature of the coating-machine dice 1 of Table 2 and Table 3 is the 
measured value of the temperature of block 1 A shown in drawing 7 and drawing 9 . 



[0043] 
Table 2] 














e m 1 u#ra$ 


*iE ? + >it-<r> jgg 




3 0TC 




40t 


3 5*C 


0044] 
Table 3] 






MS 


1 1313% 




40TC 


301C 




40t 


40t 



[0045] Using vinyl chloride, Dirline, NC nylon, and other resin material as a heat insulator 15, this was 
put between the coating-machine dice 1 and the reduced pressure chamber 1 1, and it was coped with. 
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[0046] Moreover, effectiveness only with the means shown in claims 2 and 5 by which the effectiveness 
of heat insulation between the reduced pressure chamber 1 1 and the coating-machine dice 1 is 
remarkable as mentioned above, and it is sufficient is acquired. 

[0047] The wash water which is not managed at the time of spreading termination washes a coater using 
the equipment of example of comparison 3 drawing 1 . Lower a coating machine to ordinary 
temperature according to the development of situation, and it lets flow to a coater the incubation water 
currently kept warm by spreading operating status before spreading. Carry out a temperature up to 
spreading operating status, and it investigates about the slit variation of distance and the **** flow rate 
distribution at the time when repeating actuation of applying after letting flow the reader water which is 
not managed further after that. **** flow rate distribution as shown in the graph of **** slit gap 
distribution as shown in the graph of drawing 1 1 , and drawing 12 was acquired. 
[0048] All are known by that the distribution variation of the 10th spreading is increasing to the degree 
of pole compared with the 1st spreading. 

[0049] an example 3 — in order to solve this — the time of the change of a coater — **. — with the case 
where always maintained at the temperature of spreading operating status (40 degrees C **5 degrees C), 
and ten changes or more are carried out ** . The result as measured a slit gap with the case where 
maintained the same temperature management as ** so that it might become less than **2 degrees C to 
the temperature of spreading operating status at a deed usual state carefully, and ten changes or more are 
carried out, and change of **** flow rate distribution and shown in the graph of drawing 13 and 
drawing 14 was obtained. 

[0050] The temperature of the wash water for specifically washing the incubation water for keeping a 
coating machine warm and a coating machine and reader water was managed to the above management 
temperature. 

[0051] Even if it repeated spreading 10 times, distribution of a slit gap and flow rate distribution of **** 
were what hardly changes but goes into tolerance like the 1st spreading. Although the above was the 
result of carrying out using the coating-machine dice 1 of drawing 1 , also when it carried out using the 
equipment of drawing 9 , the almost same good result was obtained. 

[0052] In addition, although the coating-machine dice whose spreading width of face is 1000mm was 
used in above-mentioned examples 1-3 and examples 1-3 of a comparison, the almost same result as the 
case of 1000mm was obtained by the result of having tested spreading width of face also about the 300- 
3000mm thing in addition to it. That is, it turned out that this invention is not restrained by spreading 
width of face. 
[0053] 

[Effect of the Invention] Even when the quality of the materials of the components which constitute a 
coater by this invention differed, therefore coefficients of thermal expansion differed, the slit gap at the 
time of spreading operation is maintained with a sufficient precision, and equalization of thickness 
distribution of a spreading width direction could be attained certainly. 

[0054] Moreover, when the reduced pressure chamber 1 1 was used, **** flow rate distribution could be 
maintained to homogeneity also by mass production by making a heat insulator intervene between the 
reduced pressure chamber 1 1 and a coating-machine dice. 

[0055] Furthermore, when wash water and reader water were used before resumption of spreading, **** 
flow rate distribution could be maintained to homogeneity any number of times by managing those 
temperature to the temperature at the time of spreading operation. 

[Translation done.] 
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